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(54) PYROELECTRIC INFRARED DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a small 
pyroelectric infrared detector having simple structure in 
which the probability of detecting passing through a 
warn object, e.g., a human body is enhanced. 
SOLUTION: The pyroelectric infrared detector 
comprises a plurality of pyroelectric infrared detection 
elements arranged one-dimensionally, an infrared 
transmission lens 3, a chopper mechanism 4, and a band 
amplifier 5 disposed in the rear of infrared element and 
amplifying a signal generated in the infrared element 
selectively, all of which are housed in one housing. A 
plurality of such pyroelectric infrared detectors are 
arranged and a two-dimensional or three- dimensional 
human body passing detection band is provided. Passing :| 
through an object, e.g., human body is detected, based % 
on the time series detection of signals outputted from % 
the infrared detection elements. & 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An infrared lens arranged in 1 box ahead of two or more pyroelectric infrared elements 
arranged by one dimension and said infrared element, A pyroelectric infrared detection device 
arranging a band pass amplifier for carrying out selection amplification of the signal generated in 
an infrared element a chopper mechanism for exciting change of incidence infrared rays, and 
behind said infrared element, and measuring temperature of a range corresponding to two or 
more pyroelectric infrared elements. 

[Claim 2]A pyroelectric infrared detection device characterized by detection of passage of 
warm temperature objects, such as a human body, by arranging said pyroelectric infrared 
detection device in one or more passage parts of warm temperature objects, such as a human 
body, and constituting an infrared detection belt. 

[Claim 3]They are plurality and the pyroelectric infrared detection device according to claim 2 
which allotted so that it might be parallel, and was characterized by detection of a passing 
direction, and detection of movement speed according to a difference of passage detection time 
of warm temperature objects, such as a human body, about a two-dimensional infrared 
detection belt constituted by two or more pyroelectric infrared detection devices in said 
pyroelectric infrared detection device. 

[Claim 4]The pyroelectric infrared detection device according to claim 2 detecting receipts and 
payments of warm temperature objects, such as a human body to infrared detection space 
constituted by combining a two-dimensional infrared detection zone without a dead angle 
constituted by said two or more pyroelectric infrared detection devices in three dimensions. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the measurement of object surface temperature 

and the objective passage detection which used the pyro infrared sensor. 

[0002] 

[Description of the Prior Art]Conventionally, there were what is depended on a quantum type 
infrared sensor as a method which measures temperature by non-contact, and a thing to 
depend on a thermal type infrared sensor, a quantum type infrared sensor — sensitivity — it is 
high, and although speed of response is also quick, cooling is required and unsuitable for a 
noncommercial use. On the other hand, a thermal type infrared sensor has comparatively low 
sensitivity, and although speed of response is slow, since it is unnecessary, it is put in practical 
use in the public welfare commercial scene. 

[0003]The pyro infrared sensor which used the pyroelectric effect also in the thermal type 
infrared sensor is often used as a noncommercial use. Drawing 16 (a) is structural drawing of 
the pyro infrared sensor used for human body detection, and 1 1 is a pyroelectric infrared 
detector and it has one infrared detector. 2 is the Fresnel lens which comprised polyethylene 
resin. Fresnel lens 2 has a lighting distribution characteristic like drawing 16 (b) in an angle of 
visibility. Said pyro infrared sensor has the differentiation output characteristic, and only when 
incidence infrared rays change, it generates an output. Therefore, when people pass through the 
front of said pyro infrared sensor, the infrared rays from a human body enter into a pyro 
infrared sensor intermittently with the lighting distribution characteristic of Fresnel lens 2, and 
the signal according to this serves as an output accompanying movement of a human body. 
[0004]By acquiring a lighting distribution characteristic like drawing 17 (b) using Fresnel lens 2 
and the infrared transmission lens 3 of the four pyroelectric infrared detectors 1 and products 
made of polyethylene resin which have been arranged like drawing 17 (a), The move direction is 
detectable according to the time lag of the output signal from each infrared detector in 
accordance with movement of a human body. For example, when a human body is detected by 
the infrared detector 1-3 after detecting a human body by the infrared detector 1-1, as shown 
in drawing 17 (c), it means that the human body had moved in the direction shown by the arrow 
of 1 5 of drawing 17 (b). The pyro infrared sensor which detects the move direction of such a 
human body is also put in practical use. 

[0005] Drawing 18 is a sectional view of the thermal image sensing device which used the 
pyroelectric infrared detector. Two or more pyroelectric infrared elements 1 are arranged by 
pyroelectric infrared-detector 1' like drawing 2 at one dimension. While making the arrangement 
direction carry out horizontal rotation with the stepping motor of 6, a two-dimensional thermal 
image can be obtained by entering infrared rays periodically according to the chopper 
mechanism of 4. By measuring the radiation temperature of a floor or a wall, the thermal image 
sensing device of drawing 18 also has the example used as a means to realize comfortable 
control of air-conditioning equipment. 

[0006]The thing using the near infrared ray (a) and phototube (b) which divided the light- 
emitting part and the light sensing portion into human body passage detection like drawing 19 is 
used for the automated wicket, the entrance and exit gate, door, and wall of the station. 
[0007] 



[Problem(s) to be Solved by the Invention]However, although they can detect body detection, 
the move direction, etc., since drawing 16 and the pyro infrared sensor of composition like 17 
have the differentiation output characteristic, if a human body stands it still, the body detection 
of them will become impossible. In the pyro infrared sensor of drawing 1 7 , the move direction of 
a human body is restricted to the move direction detection to a total of 12 directions in three 
directions each from an infrared detector. 

[0008]When a human body passage detecting method as shown in drawing 1 9 (a) and (b) 
bypasses the beam of light which adjustment of the optic axis 16 of a light sensing portion and 
a light-emitting part takes accuracy and also with which human being connects a light-emitting 
part and a light sensing portion intentionally, it will lose the function. 

[0009]Although a thermal image sensing device like drawing 18 has a chopper mechanism, 
measurement of the temperature of an object surface is possible for it and detection of a 
stillness human body is also possible, In order to move two or more infrared detectors arranged 
by one dimension like drawing 5 (a) and to obtain a two-dimensional thermal image, the time for 
several seconds is required as the time, and it is unsuitable for passage detection of a human 
body etc. In order to perform horizontal rotation, it is not suitable for performing the 
temperature survey of a specific place continuously. In addition, since it has the stepping motor 
and level rotating part for a horizontal rotation drive in a box, it is not suitable for the 
miniaturization of the device itself. 

[0010]The pyro infrared sensor, the human body passage detection, and the thermal image 
sensing device which are conventional examples had the above-mentioned technical problem. 
[0011]This invention solves the technical problem of the above-mentioned conventional 
example, and an object using two or more pyroelectric infrared detectors arranged by one 
dimension of this invention is to constitute the pyroelectric infrared detection device of a small 
and easy structure. 

[0012]This invention constitutes the passage sensing device of warm temperature objects, such 
as a human body, using the above-mentioned pyroelectric infrared detection device, While 
providing the infrared detection region which is not about a dead angle to a human body 
passage part, device installation can be performed easily, and it aims at raising the probability of 
passage detection of warm temperature objects, such as a human body, or information. 
[0013] 

[Means for Solving the Problem]Two or more pyroelectric infrared elements by which this 
invention was arranged by one dimension in 1 box in order to solve an aforementioned problem, 
A band pass amplifier for carrying out selection amplification of the signal generated in an 
infrared element is formed a chopper mechanism for exciting change of an infrared lens 
arranged ahead of said infrared element and incidence infrared rays, and behind said infrared 
element 

[0014]By what this pyroelectric infrared detection device is installed in a passage belt of warm 
temperature objects, such as a human body, for. The move directions and detection probability 
of a warm temperature object, such as a human body, are raised by detecting passage of warm 
temperature objects, such as a human body, using a temperature change of a time series 
outputted from a pyroelectric infrared detection device, or combining two or more said 
pyroelectric infrared detection devices. 
[0015] 

[Embodiment of the Invention]Two or more pyroelectric infrared elements by which this 
invention was arranged by one dimension in the 1 box, By having formed the band pass amplifier 
for carrying out selection amplification of the signal generated in the infrared element the 
chopper mechanism for exciting change of the infrared lens arranged ahead of said infrared 
element and incidence infrared rays, and behind said infrared element, While the radiation 
temperature of the part corresponding to two or more infrared detectors arranged by one 
dimension is that it is simultaneous and continuously detectable, an easy and small pyroelectric 
infrared detection device can be provided. A portable pyroelectric infrared detection device can 
be provided by providing the microcomputer which has input and output, or operating the 
apparatus arranged within and without the box. 

[0016]In addition, the same function as the thermal image sensing device of a conventional 



example is added by moving this pyroelectric infrared detection device perpendicularly to the 
arrangement direction of an infrared detector. 

[0017]This pyroelectric infrared detection device can be easily installed in the passage belt of 
warm temperature objects, such as a human body, and can raise the move directions and 
detection probability, such as a human body, by detecting passage of a human body etc. or 
combining two or more these pyroelectric infrared detection devices. 
[0018] 

[Example]Hereafter, the pyroelectric infrared detection device in one example of this invention 
is explained with a drawing. 

[0019] Drawing 1 (a) shows the sectional view of the pyroelectric infrared detection device 
which is one example. 

V is the infrared detector constituted by one dimension by the arranged pyroelectric infrared 
detector 1 like drawing 2 . 

3 is an infrared passage lens and obtains the luminous intensity distributions a and b which 
spread in band-like [ of drawing 3 ] with the infrared detector 1 of infrared-detector 1\ — h. 
That is, a pyroelectric infrared detection device detects said each band-like luminous intensity 
distributions a and b and the radiation infrared rays of the portion corresponding to — h. 4 is a 
chopper mechanism which becomes a rotor of a flat motor from the disk which has notching in 
part, and if the chopper mechanism 4 is operated with a constant period like drawing 4, 
incidence infrared rays will also change synchronizing with this. And an electric signal output is 
excited by the pyroelectric infrared element 1 corresponding to change of these incidence 
infrared rays. 

[0020]This electric signal output V is proportional to the difference of the 4th power each of 
absolute temperature T Q of a chopper, and under-test object surface absolute temperature T fa 

like (1) type according to Stephen Boltzmann's principle. 
[0021] 

V=k r (T b 4 -T c 4 ) (1) 

(However, k 1 proportionality constant) 

However, when the difference of under-test object surface absolute temperature T b and 
absolute temperature T of a chopper is small, it changes linearly to the difference of T. and T , 

C DC 

and the electric signal output V can be expressed like (2) types. 
[0022] 

V=k 2 - (T b -T c ) (2) 

(However, k 2 proportionality constant) 

5 of drawing 1 is a band pass amplifier which makes the cycle of a chopper a central pass band, 
and it amplifies the obtained electric signal output V while it reduces the influence of 
commercial power, such as 50/60 Hz, the noise of the thermal low frequency of an infrared 
detector, etc. 

[0023]Therefore, if k 2 is calculated, the difference of under-test object surface absolute 
temperature T b and absolute temperature T~ c of a chopper, (2) If it can compute easily by V/k 2 
and the formula shows absolute temperature T of the chopper beforehand, under-test object 
surface absolute temperature T b will be calculated like (3) types. 
[0024] 

T b =T c +V/k 2 <3> 

Although the thermal image sensing device of drawing 18 also performs the temperature survey 
of the portion corresponding to each pyroelectric infrared detector 1 by the formula of (1) - (3), 
Since the pyroelectric infrared detection device of this invention does not contain the stepping 
motor 6 in a box, it can perform the temperature survey of a particular part continuously while 
it can miniaturize a device. 

[0025]Detection of a thermal image is possible like the thermal image sensing device of drawing 
18 by making the arrangement direction and perpendicular direction of the pyroelectric infrared 



element 1 carry out horizontal rotation (a) of this pyroelectric infrared device, or moving it to 
them linearly like drawing 5 , (b). 

[0026] Drawing 1 (b) shows the block diagram of the functional order of this pyroelectric infrared 
4 detection device 8, and drawing 6 shows the flow of operation of this pyroelectric infrared 
detection device. In order to perform temperature detection by a pyroelectric infrared detection 
device, Carry out the AD translation of the electric signal output V of each pyroelectric infrared 
detector 1, or (102), (3) The microcomputer 7 which calculates a formula (103) is required, and 
this microcomputer 7 calculates control of the chopper mechanism 4 (101), other passage 
detection, the move direction detection, etc. (104), and also performs the output (106) of that 
result The pyroelectric infrared detection device 8 portable by building in the microcomputer 7 t 
an output displaying function, a power supply, etc. in the box of the pyroelectric infrared 
detection device 8 of drawing 1 (a) can be provided. 

[0027]Two or more passage detection ranges can be obtained like drawing 7 by installing the 
band-like luminous intensity distributions a and b of the pyroelectric infrared detection device 
of drawin g 3, and — h in object pass bands, such as people. This pyroelectric infrared detection 
device 8 change of the radiation infrared rays from an object according to the chopper 
mechanism 4 by performing detection of the electric output signal of (2) types, and calculation 
of the object surface temperature of (3) types continuously, For example, the change of a state 
with rapid change of the electric signal output V, change (b) of detection temperature, etc. 
accompanying object passage of a human body etc. can be caught like drawing 8 (a). Detection 
of situations [ as opposed to / by this / a passage detection range ], such as passage and 
stillness, is possible. In order to detect change of the radiation infrared rays of a passing object, 
it is not necessary to adjust the optic axis of a light-emitting part like the passage sensing 
device of drawing 19 , and a light sensing portion with this pyroelectric infrared detection device 
simple substance. 

[0028]Since the lighting distribution characteristics a and b of the pyroelectric infrared 
detection device 8 and — h spread in the flabellate form from the pyroelectric infrared detection 
device like drawing 3 , while a dead angle exists widely, the neighborhood of the pyroelectric 
infrared detection device 8, Since each pyroelectric infrared detector 1 opens an interval like 
drawing 2 and is allotted, the dead angle to produce also exists. Therefore, dead angles are 
reducible while being able to obtain a passage detecting band like drawing 9 (a) by making two 
pyroelectric infrared detection device 8-1,8-2 counter, and arranging. Since the passage 
detecting band of the pyroelectric infrared detection device 8 is determined by the field angle of 
the infrared transmission lens 2, it can expand a two-dimensional passage detecting band by 
arranging the combination of (a) in a lengthwise direction like drawing 9 (b). By constituting a 
two-dimensional passage detecting band, as shown in drawing 10 (a) and (b), and it being also 
possible to lose a dead angle thoroughly and performing passage detection with two or more 
pyroelectric infrared detection devices, using the pyroelectric infrared detection device 8 two or 
more, Since it is complemented by other pyroelectric infrared detection devices even if one of 
plurality breaks down while being able to raise the probability of passage detection, when a 
passage detection system is constituted, the reliability of a system also improves. 
[0029]Two independent passage detecting bands can be provided by arranging two pyroelectric 
infrared detection device 8-A and B in parallel like drawing 1 1 . By observing the object passage 
detecting point 9 by the rapid change of state of the electric signal output of each infrared 
detector, or the abrupt change of detection temperature in time like drawing 8 , If measurement 
of the transit time 10 and the width of the passage detecting band are known in addition to 
movement in the direction of [ from pyroelectric infrared detection device 8-A ] 8~B and 
detection of a halt condition as shown in drawing 12 , Detection of movement speed is also 
possible, and when even each infrared detector level analyzes the change of state of an object 
passage detecting point, an "oblique direction" and detection of saying [ having crossed "for it 
to be straight" ] are possible for objects, such as a human body, for example. By installing two 
or more pyroelectric infrared devices 8 in parallel like drawing 13 , it is detectable to change of 
the still more detailed move direction of a human body, a state, or movement speed. It is also 
possible to carry out each passage detecting band like drawing 9 or drawing 10 , and to 
constitute it, and as mentioned above, it leads to improvement in accuracy, such as detection 



probability, the move direction, a state, and movement speed. 

[0030]The informati on on ON recession to space is acquired by constituting drawing 9 and the 
two-dimensional passage detecting band of 10, 11, and 12 which comprised two or more 
pyroelectric infrared detection devices in three dimensions like drawing 14 . For example, if O 
(11) and the direction which comes out are detected as x (12), the direction included in the 
space area which comprised two or more pyroelectric infrared detection devices 8 like drawing 
15 , If it enters from ""which entered from A side and went by appearance to C side" A side and 
the information and space which are called "movement to E side etc. which were left are made 
into the room, information, including staying-in-the-room time or absent time, can also be 
acquired ( drawing 15 ). 

[0031]Thus, this pyroelectric infrared detection device can perform passage detection of a 
human body, and crime prevention and safety can be raised by operating the alarm and lighting 
which were arranged outside based on the information acquired by the result, opening and 
closing of the door of an automatic door/elevator, etc. ( drawing 6 , 106). 
[0032] 

[Effect of the InventionjTwo or more pyroelectric infrared elements arranged by one dimension 
in the 1 box in this invention so that clearly from the above-mentioned explanation, The band 
pass amplifier for carrying out selection amplification of the signal generated in the infrared 
element is arranged the chopper mechanism for exciting change of the infrared lens arranged 
ahead of said infrared element and incidence infrared rays, and behind said infrared element, or 
it has a microcomputer which has input and output 

Therefore, a small and portable pyroelectric infrared detection device can be constituted. 
Detection of a thermal image is also possible for this pyroelectric infrared detection device by 
being able to perform the temperature survey of the same part continuously, and also making a 
pyroelectric infrared detection device rotate with an external horizontal rotation mechanism. 
[0033]In this pyroelectric infrared detection device, the time series variation of the signal from 
an infrared detector can detect passage of a human body etc., and the dead angle of a passage 
detecting band can be lost by combining spatially two or more these pyroelectric infrared 
detection devices. Installation of a device can also be performed easily and improvement in the 
accuracy of information, including detection probability, the move direction, ** / which absent 
state of human body passage, movement speed, etc., can be expected. 

[0034]In addition, based on human body information, crime prevention and safety can be raised 
by operating apparatus, such as an alarm, a lighting system, and an automatic door, with this 
pyroelectric infrared detection device. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) is a sectional view of the pyroelectric infrared detection device in which one 
example of this invention is shown. 

(b) is a figure showing the functional order block diagram of the pyroelectric infrared detection 
device which is one example of this invention. 

[Drawing 2] The arrangement figure of a pyroelectric infrared detector 

[Drawing 3] The luminous-intensity-distribution figure of a pyroelectric infrared detection device 

[Drawin g 4] The explanatory view showing the electric signal output generating principle of a 
pyroelectric infrared detector 

[Drawing 5] (a) is an explanatory view showing the method which obtains a thermal image with 
the pyroelectric infrared detection device which is this invention, 
(b) is the explanatory view. 

[Drawing 6] The flow chart which shows series operation of the pyroelectric infrared detection 
device which is this invention 

[Drawing 7] The figure showing the object passage detecting band by the pyroelectric infrared 
detection device which is this invention 

[Drawing 8] The explanatory view of the object passage detecting method by the pyroelectric 
infrared detection device which is this invention 

[Drawing 9] The lineblock diagram of the passage detecting band by two or more pyroelectric 
infrared detection devices which are this invention 

[Drawing 10] The figure showing other examples which constitute a two-dimensional passage 
detecting band with two or more pyroelectric infrared detection devices 

[Drawing 1 1] It is a lineblock diagram of an object passage sensing device by two pyroelectric 
infrared detection devices which are this invention. 

[Drawing 12] The explanatory view of the situation of object passage with the object passage 
sensing device constituted by a pyroelectric infrared detection device 
[Drawing 13] The lineblock diagram of the object passage sensing device by two or more 
pyroelectric infrared detection devices 

[Drawing 14] The lineblock diagram of an object passage sensing device [ as opposed to three- 
dimensional space by two or more pyroelectric infrared detection devices which are one 
example of this invention ] 

[Drawing 15] The figure showing an objective situation with the object passage sensing device to 
three-dimensional space 

[Drawing 16] (a) is an explanatory view of the pyroelectric infrared sensor for body detection 
which is a conventional example, 
(b) The explanatory view 

[Drawing 17] (a) is a quantum plot plan of the pyroelectric infrared sensor for the human body 
move direction detection which is a conventional example. 

(b) is a luminous-intensity-distribution figure of the pyroelectric infrared sensor for the human 
body move direction detection which is a conventional example. 

(c) is an explanatory view of the move direction detecting method by the human body move 
direction detection pyro infrared sensor which is a conventional example. 



[Drawing 18l The sectional view of the thermal image sensing device which is a conventional 
example 

[Drawing 19] The schematic diagram of the human body passage sensing device which is a 

conventional example 

[Description of Notations] 

1 Pyroelectric infrared detector 

3 Infrared transmission lens 

5 Band pass amplifier 

6 Stepping motor 

8 Pyroelectric infrared detection device 
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